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Description 

Reld of the Invention 



neia oi Mio H1VW..MW... 
Brief Description of the Prior Art 

substrate followed by the application o1 a ^^SP^^^" J ^Jf^^^.p^ssjlear systems have outstanding 
SSnglv popular as original ""^f^'^JJ^a^^^^^^^^^^^^^ for these ^o^^J^^^ 

gloss and distinctness of iniage, ^^fL""^^^,^^^^^^^ ^uch as polyester polyols, polyurethane polyols 

Slfunctionalpolycarboxylic acid anhydrides^ ^ polyalkylene glycol and a 

(a) a polyepoxide containing 2 or more epoxy giu h 
weight of 50 to 1000. , ^ on to 1000 

anhydride is from 0.5 to 2:1 and .s sufficen ^'^J^^ '"^^ ^ ^e particularly suited to pa.n^ng 
remaining is the solids content. r^ncentration of solids at which the coating composition 



so 
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typically becomes unacceptable. compound of carbon which evaporates from a 

The VOC is defined as he -^aj' Pf,^^^"^^,"'^'^^^^^^ ,he determination of the non-volatile 
paint or related coating material """^e' '^e spec^ con**o s ^^^.^^^^ 
content of that material. This does not '"I'^^^^^^'^J^^^Zn^. To obtain the VOC of a sample, the 

D47-6 manufactured by Hunter Laboratones. ^ higher and 

cing compositions having properties as described herem 

The polyepoxides useful herein ^l^o ^Tprlab J th^ or more epoxy groups per molecule. The 
The polyepoxides contain more than f "^ P^^^'^^^ ^ r^feta>^^2S to 500. Typical but non- 

po^epo^des •j-X'iUS: r^^^^^ ^ 
limiting examples of the P^''^®?^'"'"!^ .f'^Z!^^ epoxides or a mixture thereof, 
polymers or isocyanates;epo«d,zed 0,1s cy«hjc^^^^^^ poiyglycidyl ether (having 3 epoxy 

Illustrative examples of the f'^^^'fj^;^'^^^^^^ ^P^)- ''9^°' P^'va'^^'^^' 

rrrro:r=p«r - - ^--^ 

monomers at least one of which ,f jj^'"^' the ethinically unsaturated 

vinyl monomers such as styrene.vi^nyl toluene a^^^^^^^ ^^^^ ^^^^ p^^^^, A,3„_ the 

poiylSxiMnrrSorl^^ 

^ andrrmte«aS^=^ 

preferably four or more ^'^^^^'^T^^^, polyols which can be selected from the 

preferably 75 to 300. Typ.cal, but ^r^'^^^^^^^^^ as polyester polyols. polyether polyols. 

group consisting of simple P°^''°\^'^^jf^^^^J^ lMe\s, the polyester polyols can be 

- -rXre^S~"-^^^^^^^^ 

comprisl,^ monoanhydrides. The "'irhvd^es a^^^^^^^^^^^ ^^Vdrtde wherein the 

so preferably 100 to 200. Examples of is methyl hexahydrophthalic 

aM group has up to 7 carbon atones. A p^^^^^^^^^^ J eycloaliphatic. olefinic and 

anhydride. Other anhydndes *''^J^"J^"^.V Substituted aliphatic and aromatic anhydrides are also 
cycloolefinic anhydrides and J^*"^^'^^^^^ ^e substituents do not adversely affect the 

included within the definition °! ^''P'^^'f ^T/''.^^^^ Examples of substituents would be 
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. «n be anv of the compositions useful in coating 
The film-torming composition of the base coat ^.^^^^^ coating applications are 

„nd>ng particularly useful '^^"""^ "'""1^, ^V^an organic solvent-based matenal 

During application of the oase preferably 2.54 " 50-8 "^f" ^ 
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40 all parts are by weight. 
Example A 



preparing and using the same. 
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Inaredients 1 


Parts by Weight (grams) j 


Solids 




PACK A 




5 
10 


DENACOL® 42r 
Polyester polyol^ 
TINUVIN® 328^ 
Xylene 

Methyl ethyl ketone 
TINUVIN® 292* 
Silicone tluicf 
ARMEEN® DM 12D^ 
Cellulose acetate butyrate 


41.3 
18.8 
3.0 
5.9 
14.5 
1.0 
0.1 
3.0 
4.0 


41.3 

13.9 
3.0 

1.0 

0.1 
3.0 
1.0 




PACK B 


15 


Methvlhexahydrophthalic anhydnde 


1 


44.8 


44.8 



26 



30 



40 



anhydride. . 
3UV absorber available trom Clba Qetgy corp. 
4UV stabilizer available from Ciba Qelgy Corp. 
5 Available as DC 200 IOCS from Dow Corning Co. 

tpLethyldodecylamine available from Ateo CherriKal Co. 

The above ingredients were — ^d i.o a ^ ^^^^^^^^ 
dlents at a low shear with good agitation. '^IJ^'^'^'^^^^^^i with a number 4 Ford cup. 
measured at 110-C. after 60 minutes, and a viscosrt/ 2f J"^^, ^een electrocoated with UNl- 

Ihe clear coat was spray applied over a P^"^' ^'^^Jj^^^^^ ppg Industries, inc.) and baked 
PRII^E. (Which is a cationic electrodeposrtable '=^^^^^.''21,^^ with a base coat (available 
^171-0 (340-F.) lor 30 minutes^The e^tro^^^^^^^^^ ^ „33,,d for 3 

.om IC. UmHed as ►J^^) ^^^l^'^^^^^'JJTJs spra/app.ied. The r^u«ant cotor-plus-clear 
r fm Srss';l'3?rmts .ns). 00. was 00. and Tu.on hardness of 9.0. 

Example B 

preparing and using the same. 
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10 



15 



TINUVIN® 328 
Xylene 

T!NUVIN« 292 
Silicone fluid 
ARMEEN® DM 12D 
Cellulose acetate butyrate 
Tetrahydroxy-functional polyester^ 
gpoxvcont aining acrylic polymer 



3.0 


3.0 


6 
1 


1.0 


1 




3.0 


3.0 


4.0 


1.0" 


11.4 


8.4 


104.0 


60.3 



PACKB 



Methylhexahydrophthalic anhydride 



31.2 



31.2 
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iSame as in Example A. niethacrylate/20% butyl nnethacrylate/20% 
equivalent of 650. ' 

^^^^^^^ 

prepared as follows. 
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25 



Ingredients 
Hexyl acetate 



Reactor Charge 

Parts by Wel^^ht (grains) 
615 



Feed A 



In f^redients 

Hydroxypropyl acrylate 
Butyl methacrylate 
Butyl acrylate 
Styrene 

Methyl methacrylate 
Acrylic acid 



Parts by Weiffht (grams) 
1120 
1064 
11.2 
11.2 
11.2 
22.4 



Feed B 

T>^^i-e ^^ y Weight (grams) 
300 

6Z LUPERSot^531-80B 

H .l-di-tertiary-amyl peroxycydohexane. 



In gredients 
Hexyl acetate 



30 



35 



45 



Ingredients 

Hexyl acetat^ 

0.2% LUPERSOL-531-80B 

Ingredients 

Hexyl acetat^ 

0.2% LUPERS01?-531-80B 

Ingredients 

Hexyl acetate 

0.2% LUPERS0^531-80B 



Feed C 



Feed P 



Feed E 



Parts bv We ifiht (grams) 
15 
5.6 

Parts by W el pht (grams) 
15 
5.6 

Parts by Weif^ht (grams), 
15 
5.6 



55 



u«.atoH in reflux At 1 65 • C, addition of Charge A 
,n a oroperW equipped reaction vessel. Charge A ^^^^^^^^^^^^ over a temperature range of 

.nd ChaSe B w^^^^^^^ T H E wete add^^^^^^ the reaction mixture at one-hour 

t^Ss'c. Thereafter, at 158-C.. ^'^f^^^^^^^^^^ add^ion. The fina. produ^^^^^^^^^ 

ntervals followed by holding of the ^f^'^^^"^^^^^^^ 69 percent, viscosity was ^750 mm^/g (17^5 

'^^^^^'^^--^-^^^ 

follows. 
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f5 



TINUVIN® 328 
Xylene 

TINUVIN® 292 

Snicone fluid (DC 200 IOCS) 

ARMEEN® DM 12D 
Acrylic polyol as described 
in Example C 

EPIREZ® 5044^ 



3.0 


3.0 


16.9 




1.0 


1.0 


0.1 


0.1 


3.0 


3.0 


30.8 


21.8 


38.7 


38.7 



PACKB 



. . 7 I 39.7 

is available from Celanese Corp^ 
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2^ Claims cnhstrate a colored film- 

equivalent weight of 50 to 1000 

5 a cure catalyst in an ^""-^ ""^ V°^Kto 20:1 and the equivatent ratK, of polyepax.de 

r^rr ^w'^aie (a) ccprues three or .ore epoxy groups per n^olecuie. 
, Thopfocessofclalml. , from glyddyl ethers, glycidyl esters, glycidyl acrylic polymers. 

5. The process of claim 1. .y,,, or polymeric polyol selected from polyester 

rer^^ roS::^ -yd^e (c) IS an hexahydroph..c anhydHde. .herein the g^oup 
contains up to about seven carbon atoms. 



45 



SO 



55 



EP 0 257 513 B1 



7. 



70 



IS 



2. 



Palentanspriiche Aulbringen einer gefarb- 

(a) ein Polyepoxid. enthaltend zwe. 
la'entgewicht von 50 ^'S 1000 hj^ 3^ ,oOO, 

auszubilden. 
Verfahren nach AnspruchL 

Verfahren nach Anspruch 1 , 
" jS^^pSraleS mehr Hydroxv-gruppen pro Mo.«.. 

i. Verfahren nach Anspruch 1. ausgewahH aus 

ben, 

6. Verfahren nach Anspruch 1. Alkvlaruppe bis zu 

ew sieben KohlenstoHatome enthStt 
7 Vertahren nach Anspruch 6, 

' frd?pC"^Sat(c)Methvlhaxahyd.^^^^^^^ 
Revendlcatlons 
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vendications Vaoolication sur ce subjectile 
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iquivalent-poids d'Spoxyde de 50 MOOO. 

d un ca«alyseur de durcissement en une & hydroxyle varie de 0.5 h 20:1 el le 

former un produit durcissable. 
trois radicaux epoxy par molecule. 

radicaux hydroxyle par molecule. 

. .Hi..tinn 6 caract^ris^ en ce que Tanhydride de polyaclde (c) est Tanhydrlde 
7. Proc4d^ suivant la revendication 6. caraciense en u h 

m^thylhexahydrophtaltque. 
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Description 

Field of the Invention: 
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Briel Description of the Prior Arl: ^ ^ ^ ^^^^^^^ 

color olus-clear coating systems involving the ^PP""*" °' ^^J^coat a^/becorning increasingly popular as 
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.......orhigherccpr^ng: . epox.e e.,va.ent 

(a) an aliphatic pdyepoxlde comam-ng 2 or more epoxy group 
weight 01 50 to lOOO selectedlroffi 

^lyriri Yi ethers se lectedfrorn 

f ^iycidYi esters, 
a mhrture thereof 

fll^^ZZ phosphonium salts or tertiary f'^'!^^. r^,^ q.S to 2:1 and is sufficient to form a 
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10 



15 



•.^ll dTcXd coating, under normal spraying condrt.ons o'. ^V.'^'^P^ J' ^^ with a No. 30 air cap. This 

ZS rnanulacturedbyHunterl^ratories^^^^^^^^^^^^ ^^.^^^^^ . 
The coating compositions to be used in tne pf°c«^* ,3 6 pounds per gallon), preieraoiy »«• 

SSrS 9«UPS P"'^"" 'f! 1 «S fSTlhe group consisting ot simple polyols and po^ 

tuled aliphatic and aromatic anhydrides are also inc 



45 
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IS 



20 



wmmmm 

The proportion in which the corrponents are hydroxyl group is 1mm 0.5 to M.1 and 

JflMnUolatanirr, thickness up to about 50.8^M^^ 

op cc^t ove t'a base coat, ^ ^ ,„^posntons useloi in coating applications par- 

^ Z filrri-forming compositton of the base <»a';«V^«2 00^09 applications are finding their most use^A Hh^ 
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Methvi hexahydrophthalic anhydride "[ ^ 

■2Tetrahydroxy-funclional polyester having a hydioxyl value of about Z.8. ^ 

hex ahvdfophthaflo anhydride. ^ --^ 

^UV absorber available from Ciba Getgy Corp. 




25 



30 



3S 



-AvailaDie as u<^ £w iw-^ — 

«DimethyldodecYlamine available fr om Akzo Chemical Co. 

90, and Tukon hardness d 9.0. 



so 



Example B 

This example also Illustrates the clear coating ccmpositions to 
methods of preparing and using the same. 

Parts by weight (grams) 



be used In the process of this invention and the 




T Same as in Example A, 



SS • -J^^ gtycidyl methaciylate;20% r«ethyl methaciylate/zuTo outyl 
and an epoxy equivalenit of 650^ 
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Example C 

which was prepared as follows. 



15 



Reactor Charge 


Ingredients 


Parts by Weight (grams) 


Hexyl acetate 


615 



2S 



Feed A 


Ingredients 


Parts by Weight (grams) 


Hydroxypropyi acrylate 
Butyl methacrylate 
Butyl acrylate 
Styrene 

Methyl methacrylate 
Acrylic acid 


1120 

1064 
11-2 
11.2 
11.2 
22.4 
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35 



Feed B 


Ingredients 


Parts by Weight (grams) 


Hexyl acetate 

6%LUPERSOL®-531-80Bi 

1l i-<lH«tiafy-amylperoxycyclohexan«. 


300 
168 
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50 
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FeedC 


Inaredients 


Parts by Weight (grams) 


Hexyl acetate 

0.2% LUPERSOL®-S31-80B 


15 
5.6 




FeedD 


Ingredients 


Parts by Weight (grams) 


Hexyl acetate 

0 2% LUPERSOL®-531-80B 


15 
5.6 




Feed E 


Inaredients 


Parts by Weight (grams) 


Hexyl acetate 

0.2% LUPERSOL(&-531-80B 


15 
5.6 
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u «»«^ tn rflf lux All 65' C , addition of Charge A and Charge 

I I Crtli 
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15 



20 
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Ingredients 



Parts by Weight (grams) 



40 



45 




TINUVIN® 328 
Xylene 

TINUVIN® 292 
Silicon fluid (DC 200 IOCS) 
ARMEEN®DM12D 

Acrylic polyol as described in Example C 
EPIREZ® 5044^ 



• 39 7 



\n epoxy resin naving kw mw.vv^.> _ • . 

^ ■ ♦u^«rri*>r indicated above at low Shear With good agrtation. 



Claims 



50 



55 



Xo3«ion to form a base coat and ^P-V'"/ '° f ^■^.J,^^^^ oca, over .he base coat followed by 

technique before the base coat has been cur^d to form a iran^P ^ conjointV harden 

SSXCa soBds content Of 45% or higher co,npns,ng: 

. • ,n,moreeDoxygroupspermoleculeandhavinganepoxideequ.valent 
(a) an aliphatic polyepoxide conta,n.ng 2 or more epoxy groups p 
weight of 50 to 1000 selected frorri 

/^lyniri Yl flthers se lected from 

pl yiJidvl ether havr-i """-^ °f°"P«- 

yj lYeidyl esters. 
/^> a mfartiire thereof 

(b) a polyol having a hydroxyl value of 30 to 1000 
caSolU anhydride havingarr^lecu^^^^^^^^ 

d a cure catalyst in an amount of 0.2 '° °P^^^J^^Z,Tn the equivalent ratio of anhydride to hydroxyl 
ammonium salts, phosphonium salts ^^J^Z^i^idtS^^^^^^ '° '"^ " '■•^"""'.'r 

;:r:rpri— ^^^^^^^ 

particularly melamine resins. 
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2. The process of claim 1, 

wherein the polyepoxide (a) comprises three or more epoxy groups per molecule. 

3. The process of claim 1 , 

wherein the polyepoxide (a) is a glycidyl acrylic polymer. 

4. The process of claim 1, 

wherein the polyol (b) comprises three or more hydroxyl groups per molecule. 

polyols. polyurethane polyols, acrylic polyols and a mixture thereof. 

^er^thTpoS anhydride (c) is an alkyi hexahydrophthallc anhydride, wherein the alkyi group contains up 
to about seven cart)on atoms. 

7. The process o» claim 6, 

wherein the polyacid anhydride (c) is methyl hexahydrophthallc anhydride. 



Patentanspriiche 

1 Verfahren zum Airibringen einer Verbundbeschichtung aul einen Trager durch Aulbringen einer gefarbten, filmbil- 
dLde^ZusaLensetLngaufdenTrager.umeineGmndbeschichtungauszubil*^^ 
Ibi^endrZusammansLuungaufdioGrundbeschichtungdu 

unaTehartet wiiti urn eine transparente Deckschlcht aul der Qrundsehicht auszubilden. anschlieBendes E«var- 
m fe vl bunlsThichtung aS. sine Temperatur von 7,'C bis 177-0 (leO-F bis ^^^^^"^^^TZ 
hlid- schichten der Verbundbeschichtung zusammen zu vemetzen und auszuharten, unter Vbrwendung aner 
SSb^n BilSungszusamrnensetzung mit hohem FeststoffgehaH von 45% Oder h6her .ur d,e Mare 
Schicht, enthallend 

(a) ein aliphatisches Polyepoxid. enthaltend zwei Oder mehr Epoxygruppen pro MolekOl und das ein Epoxld- 
aquivalentgewicht von 50 bis 1000 hat, ausgewShlt aus 

GlycWylethem. ausgewahit aus Glycerolpolyglycidylether, Diglycerolpolyglycidyl-ether. Trimethylolpr.^ 
panpolyglycidylether. Sorbitolpolyglyddylether, die alle drei Epoxygruppen aufweisen. 
Glycidylestem 

Oder einer Mischung derselben, 

(b) ein Polyol mit einem Hydroxylwert von 30 bis 1000, 
<c>einPolvsaureanhydridmiteinemMolekLlargewichtvon100bis500, 
SlsnSrtungsJ^lysatorineinerMangevon0,2bis10Gew..%,bezogsnaufHarrf^^^^^^^^^ 

lus ^temaren Ammoniumsalzen, Phosphoniumsalzen und tertiaren Aminen, wobe, ^^7"^'^"'^^', 
nis v^ Anhydrld: Hydroxyl von 0.5 bis 20:1 und das Aquivalentverhaltnis von Polyepo=od:Anhydr,d wn W 
bis 2TbeSgt und ausrSchend ist, um ein hartbares Produkt auszubilden, und wobe, d.e ^^^^^^^^ 
BesSiichtungszusammensetzungenimwesentlichenlieineanderenHartungsmmel..n8be80^ 

aminharze. enthalten. 

d:nXScret!'da3dasPolyepox.(a)^ 

3, Verfahren nachAnspruch 1. . , 

dadurch gekennzelchnet, daB das Polyepoxid (a) em Glycidylacrylpolymer ist, 

4 Verfahren nach Anspruch 1, , , .-.i 

dadurch gekennzelchnet, dal3 das Polyol (b) drei oder mehr Hydroxylgruppen pro Molekul enthalt. 
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IZlXT^olnol daO das PoNo. ,b) ausgaw^h,. ist aus einfaohen PCyolen Oder po,meren P^yoler, 
ausgewaWt aus Polyesterpolyolen, Polyetherpolyolen. Polyurethanpolyolen. Acrylpolyolen und emer M«chung 
derselben. 

*■ "^^Tf^^onTZhX'dsS das Polysaureanhydrid (c) ein Alkylhexahydrophthalsaureanhydrid ist, in der die 
Alkylgruppe bis zu etwa sieben Kohlenstoflatome enthalt 

^' ^d^I^r^^n«riehnit 'da8 das Polysaureanhydrid (c) Methylhexahydrophthalsaureanhydrid ist. 



Revendications 

1 Precede pour appliquer un revetement composite sur un subjectile par I'applicatlon sur ce *«biectile tfune com- 
p^tofLgrecolor6edemani6re^tom,erunecouchedefcndetl'apphcat.onsu^ 
S^itionlog6netransparenteselonuneteciiniquemouill4-sor-mouill6avantledurc.ssementde^^^^^^^ 

d^ond pour former une couche de fnition transparente s.r la couche de (end. su,v,e du '^^^^''^^^"'''^^'^^ 
composSe ^ une temperature de 71 S 177»C (165-350-F) de maniere a cuire at conjcntement du^.r les de« 
coudtes du revStement composite, en utilisant pour la couche transparente une composition de reve ement ther- 
modurcissable a haute teneur en sdides, poss6dant une teneur en solldes 45% et plus, comprenant 

(a) un polySpoxyde aliphatique contenant deux ou plus de deux radicaux 6poxy par molecule et poss6dant 
un 6qulvalent-poids d'6poxyde de 50 & 1000, choisi paimi: 

des ethers qlvcidyliques choisis panmi: 

un ether pojglycidyiiquedu glycerol, un 6therpolyglycidyllquedudlglyc6rol, un 6ther poVglyc.dylK,uedu 
trim6thylolprq)ane, un 6ther polyg^rcidylique du sorbitol. poss6dan1 tous trois des radicaux 6poxy, 
des esters glycidyliques ou un m6lang8 de ceux-ci, 

(b) un polyol poss6dant un indlce d'hydroxyle de 30 a 1000, 

ic\ un anhydride de polyacide possedant un poids moleculaire de 1 00 a 500. 

S un caXeur de duLsement en una proportion de 0,2 a 10% en poids, sur base des - resineux^ 
choisi parmi des sels rfammonium quaternaire, des sels de phosphonium. ou des amines tertiai es, ou le 
rSrt d'Suivalence des radicaux anhydride 4 hydroxyle varie de 0,5 ^ 20:1 et le ^appo^ ^ ^q^^^lence des 
radicaux p^6poxyde ^ anhydride varie de 0,5 & 2:1 el est suffisant pour fomner un produ.l durcissab e elles 
composftfans de revStement thermodurcissable sont sensiblement d6poun/ues cfautres agents de durcisse- 
ment, en partlculier, des rdsines de mdlamine. 

2. Proc6d6 suivant la revendication 1. caract6rls6 en ce que le poly6poxyde (a) comprend trois ou plus de trote 
radicaux 6poxy par molfcule. 

3. Proced6 suivant la revendication 1 , caract6rise en ce que le polyepoxyde (a) est un polymere glycidylacrylique. 

4. Procedi suKrant la revendication 1 , caract6ris6 en ce que le po^ol (b) comporte trois ou plus de trois radicaux 
hydroxyle par molecule. 

Proc6d6 suivant la revendication 1 , caractSrisi en ce que fon choisit le polyol (b) pam,i de simples potyols ou des 
poTorpo^m^riques choisis parmi des polyesterpolyols. des poly6tberpolyols. des polyur6thannepolyols. des 
polyols acryliques et des mdlanges de ces compos6s. 

6 Proc6d6 suK/ani la revendication 1 , caract6ris6 en ce que |-anhydride de polyacide (c) est un anhydride alkylhexa- 
hydrophtalique dont le radical alkyle contient jusqu'S environ 7 atomes de carbone. 

7, Precede suivant la revendication 6. caiacl6ris6 en ce que fanhydride de polyacide (c) est fanhydride mithyhexa- 
hydrophtalique. 



S. 
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